Robert C. Colwell, Reg. No. 27,431 (650) 326-2400 

Applicant: Susumu TSURUTA 
Title: Storage Control Device 
Attorney Docket No. 16869P-1 1 1000US 
Sheet 1 of 25 




Robert C. Cotwell, Reg. No. 27,431 (650) 326-2400 

Applicant: Susumu TSURUTA 
Title: Storage Control Device 
Attorney Docket No. 16869P-1 1 1000US 
Sheet 2 of 25 




Robert C. Cohvell, Reg. No. 27,431 (650) 326-2400 

Applicant: Susumu TSURUTA 
Title: Storage Control Device 
Attorney Docket No. 1 6869P-1 1 1 0OOUS 
Sheet 3 of 25 



fig.3 




Robert C. Colwell, Reg. No. 27,431 (650) 326-2400 

Applicant: Susumu TSURUTA 
Title: Storage Control Device 
Attorney Docket No. 1 6869P-1 1 1 000US 
Sheet 4 of 25 



fig.4 

MANAGEMENT TERMINAL 



167 



164 



RECORDING 
MEDIUM 



RECORDING 
MEDIUM 
READING 
DEVICE 



165 



166 



INPUT 
DEVICE 



OUTPUT 
DEVICE 



CPU 



161 



MEMORY 



STORAGE 
MANAGEMENT 
PROGRAM 



-C 



PORT 



— | STORAGE DEVICE 



;I60 

J 62 
162A 



_163 
168 



FIG.5 

OPEN CHANNEL CONTROL SECTION 



116A. 



118 ^ 



110A 



115A 



DATASTORAGE MEMORY 



117 



116A. 



ll 



T 



OPEN HOST l/F 
CONTROL LSI 




DATA TRANSFER DEVICE 


S 








OPEN HOST l/F 
CONTROL LSI 





I 



116B 



115A 



111. 



OPEN 
PROCESSOR 




OPEN 
PROCESSOR 


I 


I 


LOCAL 
MEMORY 




LOCAL 
MEMORY 



.111 



Robert C. Cohvell, Reg. No. 27,431 (650) 326-2400 

Applicant: Susumu TSURUTA 
Title: Storage Control Device 
Attorney Docket No. 1 6869P-1 1 1 000US 
Sheet 5 of 25 



fig.6 



140 



DISK CONTROL SECTION 



145. 



145. 



CPU 



142 



144 



NVRAM 



INTERFACE 
SECTION 



141 
143 



MEMORY 



FIG.7 



270 



RECORDING 
MEDIUM 



250. 



260. 



RECORDING 
MEDIUM 
READING DEVICE 



INPUT DEVICE 



OUTPUT DEVICE 



200 

c=L 

INFORMATION PROCESSING 
DEVICE 



CPU 



MEMORY 



PROGRAM 



^220 
220A 



PORT 



230 



STORAGE DEVICE 



280 



Robert C. Cohvell, Reg. No. 27*3* (650) 326-2400 ^ 

Applicant: Susumu TSURUTA 
Title: Storage Control Device 
Attorney Docket No. 16869P-1 1 1000US 
Sheet 6 of 25 



6\ 



o 

CO 
CO 



\ 



o 

CO 



o 
o 

00 



O tz 

8 ° 



CO CO CO CO 

^ Tf- 
00 CO co co 



a: 

LU 

i- 

QCO 
< CD 

<co 
Slu 
qq: 

Q 
Q 
< 



a: 

LU 

i- 

QCO 

<CD 

^a: 

ZZ CO 

<co 
Slu 
qq: 
q 
a 
< 



a: 

LU 

QCO 
< CD 

<co 

^ LU 

qq: 

Q 
Q 
< 



a: 

LU 

h- 

QCO 

<cd 

<?co 
<co 

^ LU 

a a: 
a 
a 
< 



CM 

00 



CM 

00 



CM 

co 



a: 
lu 
_j 
— j 
o 



LU 



LU 



52 

OCO 

Q 

< 



Wco 
£cd 

^-co 

IB 

Q 

< 



CM 
00 



LU 
WCO 



5 a: 

CM CO 
<C0 
^ LU 

°z 

Q 
< 



a: 

LU 

wco 



LU 



52 

coco 

Its 

Q 
< 



o 
o 

CO 



o 

CM 
CO 



t- cm co ^ in 

CM CM CM CM CM 
CO CO CO CO CO 



LUuj 

19 



5^ 

2 CO 
I— CD 

rjco 
a: co 

LUUJ 

P 

19 



So: 



QjLU 

q;- 1 



5^ 
tflO 

a: 



o 

luco 
co cd 



LU 

CO 

a: cd 

1 1 1 V r 



|8 

LU 

a: 
a 



00 



to 

CM 
CO 



CM 
CO 



O 
LU 
CO 
_l 

O 
a: 



o 
o 
< 







LU 


LU 


h- 


\— 


CO 


CO 


CD 




n LU 

O* 
h-CO 






CO 


LU 


CO LU 


cr 


a: 


Q 


Q 


Q 


Q 


< 


< 




0 


0 


0 


0 


CO 


CO 







CO 

< 




Robert C. Cohvell, Reg. No. 27,431 (650) 326-2400 

Applicant: Susumu TSURUTA 
Title: Storage Control Device 
Attorney Docket No. 16869P-1 1 1000US 
Sheet 7 of 25 



FIG.9 



FIFO SPACE 



115 



HOST l/F 
CONTROL LSI 



WRITE ACCESS 
MONITORING 



I 



DATA 



DATASTORAGE MEMORY 


...J 


1 DMA FIFO . 
















DATA TRANSFER 
1 DEVICE ! 





117 



114 



130 




CACHE 
MEMORY 



TRANSFER CONTROL 
INFORMATION 



Robert C. Colwell, Reg. No. 27A& (650) 326-2400 

Applicant: Susumu TSURUTA 
Title: Storage Control Device 
Attorney Docket No. 16869P-1 1 1000US 
Sheet 8 of 25 



FiG.10 



HOST IF 
CONTROL LSI 



I 



DATA TRANSFER 
DEVICE 



MP 



RECEIVE HOST 
COMMAND (WRITE) 



COMMAND 


NOTIFICATION 




S1004 






START DATA 


TRANSFER 




S1008 






END TRANSFER 



S1000 



S1001 



S1002 



S1003 



1 



RECEIVE HOST 
COMMAND (WRITE) 

I 



INSTRUCT DATA 
TRANSFER TO 
FIFO SPACE 



S1005 



S1006 



WRITE TO DATA 
STORAGE MEMORY 



I 



START UP DATA 
TRANSFER DEVICE 
(SET TRANSFER 

CONTROL 
INFORMATION) 



READ FROM DATA 
STORAGE MEMORY 
(WRITE TO CACHE) 



S1009 



S1007 



END TRANSFER 



S1010 



END TRANSFER 



Robert C. Cotwell, Reg. No. 27,431 (650) 326-2400 

Applicant: Susumu TSURUTA 
Title: Storage Control Device 
Attorney Docket No. 16869P-1 1 1000US 
Sheet 9 of 25 



FIG11 



HOST IF 
CONTROL LSI 



CACHE 
MEMORY 



DMA 0 



W 



DMA 1 



W 



DATA STORAGE 
MEMORY 



Robert C. Colwell, Reg. No. 27,431 (650) 326-2400 

Applicant: Susumu TSURUTA 
Title: Storage Control Device 
Attorney Docket No. 16869P-1 1 1 0OOUS 
Sheet 10 of 25 



FiG.12 



HOST IF 
CONTROL LSI 




DATA 
STORAGE 
MEMORY 



mm 



(B1) 



(B2) 



DMAO 



DMA 1 



DMAO 




CACHE 
MEMORY 



W 



mw 



(B1) 



Robert C. Colwell, Reg. No. 27,431 (650) 326-2400 

Applicant: Susumu TSURUTA 
Title: Storage Control Device 
Attorney Docket No. 1 6869P-1 1 1 0OOUS 
Sheet 11 of 25 



FIG.13 



HOST IF 
CONTROL LSI 



DATA TRANSFER 
DEVICE 



MP 



RECEIVE HOST 
COMMAND (READ) 

I 



COMMAND 
NOTIFICATION 



S2000 



S2001 



START DATA 
TRANSFER 



S2006 
^ + 



S2008 



END TRANSFER 



S2009 



S2002 



S2004 



RECEIVE HOST 
COMMAND (READ) 

I 



S2003 START UP DATA 
\ TRANSFER DEVICE 
(SET TRANSFER 

CONTROL 
INFORMATION) 



WRITE TO DATA 
STORAGE MEMORY 
(READ FROM CACHE) 



INSTRUCT DATA 
TRANSFER FROM 
FIFO SPACE 



S2007 



READ FROM DATA 
STORAGE MEMORY 



END TRANSFER 



S2010 



S2005 



END TRANSFER 



Robert C Cohuell, Reg. No. 27,431 (650) 326-2400 

Applicant: Susumu TSURUTA 
Title: Storage Control Device 
Attorney Docket No. 16869P-1 1 1000US 
Sheet 12 of 25 



FIG.14 



HOST IF 
CONTROL LSI 



READ REQUEST 
ISSUED, BUT^ 
RESPONSE SPLIT 




DMA 1 



W 



DATASTORAGE 
MEMORY 



Robert C. Colwell, Reg. No. 27,431 (650) 326-2400 

Applicant: Susumu TSURUTA 
Title: Storage Control Device 
Attorney Docket No. 1 6869P-1 1 1 0OOUS 
Sheet 13 of 25 



FIG. 15 



HOST IF 
CONTROL LSI 




CACHE 
MEMORY 

W 



DMAO 



A -A; 



Robert C. Cohvell, Reg. No. 27,431 (650) 326-2400 

Applicant: Susumu TSURUTA 
Title: Storage Control Device 
Attorney Docket No. 1 6869P-1 1 1 0OOUS 
Sheet 14 of 25 




Robert C. Colwell, Reg. No. 27,431 ( 650) 326-2400 
Applicant: Susumu TSURUTA 
Title: Storage Control Device 
Attorney Docket No. 16869P-1 1 1000US 
Sheet 15 of 25 



FIG.17 



HOST IF 
CONTROL LSI 

I 



RECEIVE HOST 
COMMAND 0 



COMMAND 
NOTIFICATION 





DATA TRANSFER 
DEVICE 




MP 




^S3000 
_^S3001 


! fc- 1 




^S3002 



RECEIVE HOST 
COMMAND 1 



I 



COMMAND 
NOTIFICATION 



S3007 



S3003 



S3004 



START DATA 
TRANSFER (FIFO 0) 



S3009 



S3010. 



1 



S3005 



■> , * 1 

| RECEIVE HOST COMMAND 1 \ 



S3006 



I 



) INSTRUCT DATA TRANSFER 
1 TO FIFO SPACES 0/1 



END TRANSFER 
(FIFO0) 




WRITE DATA 
STORAGE MEMORY 




+ ► 



START UP DATA TRANSFER 
DEVICE (FIFO 0) 



START DATA 
TRANSFER (FIFQ1) 



S3011 



S3018 



READ FROM DATA 
STORAGE MEMORY 
(WRITE TO CACHE) 

I 

I END TRANSFER k 

j ' ^ 

S3013 

S3016 



S3012 



S3017. 



END TRANSFER (FIFO 0) 



S3008 



S3014 



WRITE TO DATA 
STORAGE MEMORY 



START UP DATA TRANSFER 
DEVICE (FIFO 1) 



END TRANSFER 
(FIFO 1) 



READ FROM DATA 
STORAGE MEMORY 
(WRITE TO CACHE) 



S3019 



A END TRANSFER^ | END TRANS 



S3015 



S3020 



L 



FER (FIFO 1) | 



Robert C. Cotwell, Reg. No. 27,431 (650) 326-2400 

Applicant: Susumu TSURUTA 
Title: Storage Control Device 
Attorney Docket No. 16869P-1 1 1000US 
Sheet 16 of 25 



o 

CL 
LU 

a: 









LU 






uu 






CO 










Q_ 


RA 






YTI 


NO 


Q 
LU 
h- 


CD 




a: 


CL 






Z> 






Q 


01 


CO 


LU 


O 


CO 


h- 


UL 




(Z 






TA 


1 


FO 


S0< 


TRC 




0 


"Z. 






O 


LU 


u_ 


0 










csT 




CD 




Robert C. Colwell, Reg. No. 27,431 (650) 326-2400 

Applicant: Susumu TSURUTA 
Title: Storage Control Device 
Attorney Docket No. 16869P-1 1 1000US 
Sheet 17 of 25 




Robert C. Cokuell, Reg. No. 27,431 (&SO) 326-2400 

Applicant: Susumu TSURUTA 
Title: Storage Control Device 
Attorney Docket No. 1 6869P-1 1 1 0OOUS 
Sheet 18 of 25 



FiG.20 



700 




DATA SECTION (710) 


TAG (721) 


CONVERTED DATA (722) 





CHECK CODE (720) 



Robert C. Cohvell, Reg. No. 27,431 (650) 326-2400 

Applicant: Susumu TSURUTA 
Title: Storage Control Device 
Attorney Docket No. 1 6869P-1 1 1 0OOUS 
Sheet 19 of 25 



<C LU 
CO X 



pi 3 

LU h- I- 
_ > LU 

X LU Q 



LU 



LU 

[7*0 



CO UJ 
WW 

£0 
so. 

Q CO 

uj en 

f < 

_i Q 



u-co 
Ozi 

coo 

9^ 

LU |— 
*CO 
LU O 
X X 
>— LU 
OX 



o 

CO 



5° 

< 



o 



UJ 



CM 

O 
LL 



> 
a: 
O 

UJ 
UJ 

< 

O 
l- 
co 



2 



< 



§22 












LU < 




OO 




8° 




°< 




>- LU 


O 


I— 01 


— 1 


(Z LU 




=>X 




OH 




LU u. 




CO — 


a: 


V LU 


0 


oQ 


0 


LU O 


— 1 


X LU 




OQ 





UJ 
-O— 

CO 



< 

Q 

Q 
< 
LU 



a: 

LU 

Ll_ 

CO jjj 
f±UJ 

r 




< 
Q 



VO 



LU 
O 

o 
o 



a: 
o 

LU 

CO 




o 

CL 



CO 



co£ 
o 



Robert C. Cohvell, Reg. No. 27,431 (650) 326-2400 

Applicant: Susumu TSURUTA 
Title: Storage Control Device 
Attorney Docket No. 16869P-1 1 1000US 
Sheet 20 of 25 




0 












< 


< 




Q 


CO 






CO 




MMAI 


DDRE 


MPI 


O 


< 


O 


0 




1- 


LU 


01 


Od 


V- 




0 


01 


CO 




<: 


LU 


0 


RT 


O 


0 






O 






CL 


O 


Q 


LU 


t— 


Z 


rr 


CO 


LU 



Robert C. Colwell, Reg. No. 27,431 (650) 326-2400 

Applicant: Susumu TSURUTA 
Title: Storage Control Device 
Attorney Docket No. 16869P-1 1 1000US 
Sheet 21 of 25 



FIG.23 



HOST IF 
CONTROL LSI 

I 



DATA TRANSFER 
DEVICE 



RECEIVE HOST 
COMMAND (WRITE) 

I 



S4000 



IT 



REPORT COMMAND 
DATASTORAGE 
START ADDRESS 



S4001 



START DATA 
TRANSFER 



S4002 



S4004 



END TRANSFER 



I 



S4003 



WRITE TO DATA 
STORAGE MEMORY 



S4005 



REPORT END OF 
TRANSFER 



S4008 



MP 



S4006 



START COMMAND 
PROCESSING 



READ FROM DATA 
STORAGE MEMORY 
(WRITE TO CACHE) 



S4009 



START UP DATA 
TRANSFER DEVICE 
(SET TRANSFER 

CONTROL 
INFORMATION) 



END TRANSFER 



S4007 



S4010 



I END TRANSFER 



Robert C. Colwell, Reg. No. 27,43* &50) 326-2400 

* ' Applicant: Susumu TSURUTA 

* Title: Storage Control Device 

Attorney Docket No. 16869P-1 1 1000US 
Sheet 22 of 25 



FIG.24 



HOST IF 
CONTROL LSI 



DATA TRANSFER 
DEVICE 



MP 



RECEIVE HOST 
COMMAND (WRITE) 



REPORT COMMAND 
DATASTORAGE 
START ADDRESS 



I 



S5000 



S5001 



S5003 



START DATA 
TRANSFER 



S5004 



S5002 



S5005 



WRITE TO DATA 
STORAGE MEMORY 



START COMMAND 
PROCESSING 

I 



S5007 



S5006 



START MONITORING 
OF STORED DATA 
VOLUME 



REPORT THAT THE 
COMMAND IS 
CONTROLLED IN FIFO 

I 



SET DATA STORAGE 
ADDRESS AS 
FIFO SPACE 



S5009 



S5010 



END TRANSFER 



S5008 



READ FROM DATA 
STORAGE MEMORY 
(WRITE TO CACHE) 



S5011 



REPORT START 
END ADDRESS 

CONTROL 
INFORMATION 



S5012 



J. 



START UP DATA 
TRANSFER DEVICE 
(SET TRANSFER 

CONTROL 
INFORMATION) 



ACKNOWLEDGE 
WRITE VOLUME/ 
TERMINATION 
CONDITIONS TO DATA 
STORAGE MEMORY 



S5013 



END TRANSFER ~~| 



S5014 



END TRANSFER 



Robert C. Cohvell, Reg. No. 27,431 (650) 326-2400 

Applicant: Susumu TSURUTA 
Title: Storage Control Device 
Attorney Docket No. 1 6869P-1 1 1 0OOUS 
Sheet 23 of 25 



FIG.25 



HOST IF 
CONTROL LSI 



I 



DATA TRANSFER 
DEVICE 



MP 



RECEIVE HOST 
COMMAND (READ) 



S6000 



COMMAND 
NOTIFICATION 



if 



S6001 



S6008 



START DATA 
TRANSFER 



S6009^ 

S6010^ 
S6012 



END TRANSFER 



S6004 



S6002 



START COMMAND 
PROCESSING 



S6003 



START MONITORING 
OF STORED DATA 
VOLUME 



I 



SET DATA STORAGE 
ADDRESS AS 
FIFO SPACE 



S6005 



S6006 



WRITE TO DATA 
STORAGE MEMORY 
(READ FROM CACHE) 



START UP DATA 
TRANSFER DEVICE 
(SET TRANSFER 

CONTROL 
INFORMATION) 



REPORT DATA 
STORAGE ADDRESS 



READ FROM DATA 
STORAGE MEMORY 



END TRANSFER 



S6007 
S6011 

\ 



END TRANSFER ] 



Robert C. Cohuell, Reg. No. 27,43* (650) 326-2400 

Applicant: Susumu TSURUTA 
Title: Storage Control Device 
Attorney Docket No. 1 6869P-1 1 1 000US 
Sheet 24 of 25 




Robert C. Cohvell, Reg. No. 27,431 (650) 326-2400 

Applicant: Susumu TSURUTA 
Title: Storage Control Device 
Attorney Docket No. 1 6869P-1 1 1 0OOUS 
Sheet 25 of 25 



FIG.27 



116A 



MAINFRAME CHANNEL CONTROL SECTION ^ 



118 f 



110A 



115B 



DATA STORAGE MEMORY 



117 



116A. 



lj 



I 



MAINFRAME 

HOST l/F 
CONTROL LSI 




DATA TRANSFER DEVICE 










MAINFRAME 

HOST l/F 
CONTROL LSI 





,11 



115B 



119B 



111. 



MAINFRAME 
PROCESSOR 




MAINFRAME 
PROCESSOR 


I 


I 


LOCAL 
MEMORY 




LOCAL 
MEMORY 



119B 



111 



